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Introducing RAP and Rich

* RAP is a non-profit organization providing
technical and educational assistance to
government officials on energy and
environmental issues. RAP Principals all
have extensive utility regulatory
experience.

— Richard Sedano directs RAP’s US Program.
He was commissioner of the Vermont
Department of Public Service from 1991-2001
and is an engineer.
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Planning is everything,
The Plan is nothing.
- Carl Weinberg
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Outline for Today
 Integrated Resource Planning

— Described
— Energy efficiency role in the plan

Energy solutions

for a changing world



« Half the states do IRP, some other
countries also

— In China, it is called Scientific Planning
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U.5. STATES WITH INTEGRATED RESOURCE PLANNING
OR SIMILAR PLANNING PROCESS

Effective December 2009
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What is an IRP,

or whatever you want to call it?

A quality resource planning should include the following factors:

a) Rational economic assumptions
b) Evaluation of supply and demand resources using consistent
economic criteria ané) bias projected over time
— A forecast is not a prediction
— Consider distinct scenarios (planners’ choice)
— Consider distinct sensitivities (risks, events out of planners’ control)
c) Quantification, where possible, of both external costs and

non-energy costs and benefits of resources so that clean energy
resources compete fairly against conventional resources;

d) Full consideration of resource options, including relevant
production, transmission, distribution, reserves costs and losses

e) A public participation mechanism to ensure all relevant
measures are considered and evaluated.

f) Periodic Review and acceptance of a final plan document by
the regulator
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More detail about energy efficiency in comparison with new supply

Solas PV — Cepstalline
Solac PV — Thin-Film
Solar Themmal

Fnel Cell

Biomass Disect

Gas Combined Cyde

Source: Lazard. (February 2009). Levelized Cost of Energy Analysis- Version 3.0.
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A “Real” Residential EE / RE
Conservation Supply Curve
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Cost of Energy Efficiency

» Mature energy efficiency programs are
being delivered at a cost to consumers of
3 ¢ per kWh

$0.15
$0.10
2
&
$0.05
Efficiency Existing New Gen/Trans/
Generation Generation Dist/Losses
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Excess Capacity

» If a utility has excess capacity, does that
mean there are no avoided capacity costs
from energy efficiency?

— If capacity can be sold, then there is an
opportunity capacity cost to foregoing EE

— If some capacity may be retired due to power
market economics, aging, or regulation, then
there are scenarios and sensitivities to study
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Cost-Effectiveness

« States establish benefit-cost tests
— Decide cost-effectiveness criteria

« Around US, typical EE portfolio produces
benefits two times cost (B/C ~ 2)

— This shows that long term costs could be
reduced further by more EE investment now

* More benetits, less cost, B/C > 1
— Low cost/kWh indicates the same
— More strategic uses of EE are available
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Fuel Cost Forecast

Drives expected cost of fossil-generated energy, against
which other options are compared.

Up to 10-year futures available for gas

Forecasts have high degree of uncertainty; so sensitivity
analysis Is essential.
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Planning Reveals Other Values

Improved operations, reduced losses

Wires and avoided capital
— Especially associated with load growth

Non-energy benefits
— Water, other fuels, productivity

Emissions
— Reflecting potential changes in regulation
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Public Process Reduces Public Surprises

» Address important dilemmas
— Near term rates vs. Long run costs
— Risk assessment and evaluation
— Cost vs. Environmental Quality
— Cost vs. Local Resources, possible jobs

o Utilities not in the best position to make
unilateral judgments about social matters

« Public officials and others benefit from
sampling public views
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Distinguishing
Scenario and Sensitivity

» Scenario: double energy efficiency

 Sensitivity: effects of double energy
efficiency if real gas price forecast is twice
as steep or flat
— Monte Carlo: modeling combinations of

variables

* Northwest Power and Conservation Council
considers over 700 different sensitivities and uses
statistics to evaluate most important variables to
raise or lower costs and risks
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Total and Net Forecasts

» Total energy forecasts represent the
amount of supply and demand resources
needed to meet the need of the service
area

* Net energy forecasts represent the supply
needed after demand resources are
accounted for
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Load Forecast

Illustrating Total and Net

Resource plan analysis period

; Unadjusted load
1 forecast:

I total resource
I requirements

LY

Plan Start Date= » Plan End Date
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[ ] Other EE Impacts (e.g., Codes,
Standards)
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Energy Efficiency and Conservation

* Helps to be clear about these terms

* Energy efficiency: programs designed to
influence consumption

— Use less energy for the same of greater
purpose

» Conservation: personal choices to use less
energy
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Programs Address Barriers
to Energy Efficiency

e Awareness

» Information, Knowledge, Confidence
— Customers, stores, contractors, suppliers, etc.

» Opportunity to make a decision
« Upfront cash (financing)

* Long run cash, competing uses (rebates and
discounts)

 Split Responsibility (the renter’s dilemma,
applies also to new construction)
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Northwest conserved 254 megawatts

* Spokesman Review October 12, 2011

- The Pacific Northwest had a record year for energy conservation in 2010,
saving enough megawatts to provide power for 153,900 homes. The 254
megawatts saved is the single largest one-year gain in energy efficiency in
the past 30 years, surpassing the Northwest Power and Conservation
Council's goal by 25 percent. The council tracks energy efficiency.
Ratepayers saved approximately $135 million from energy efficiencies.
The savings are calculated based on surveys of the region's electric utilities, the
Bonneville Power Administration and others. About half of the savings occurred at
commercial businesses and industries. Improvements to residential lighting
accounted for another 28 percent. Replacing water heaters, furnaces, washers and
other appliances with energy- efficient models accounted for another 18 percent.
More than 90 energy-efficiency measures are tracked, including installation of
programmable thermostats, adding insulation and replacing machinery.
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Northwest Includes Places with Low Rates,
EE helping to keep it that way

* Irrespective of historical advantages and
choices...

— Future investments will be expensive
compared with current investments (MC>AC)

* Planning assess future choices

— Energy efficiency has favorable attributes in
future investment decisions
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Measurement and Verification Important

 Planners need to be able to rely on savings
» Sound M&V practices exist

o Utilities and Regulators need to be active
managers to assure they are implemented
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Cumulative Effects of Energy Efficiency

Planned for 6 states
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Figure ES-2. State-Level Energy Efficiency Program Spending or Budgets by Year, 19932010
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Leadership and Mixed Messages:
EE giving as good as it’s getting

» Energy Efficiency is popular and cheap!
— Resisting rollbacks (most increases going)
— Southeast US is opening to EE
— FERC policy shifts favor EE

— Some braking forces remain
« RIM test remains strong in a few states

— Utility administrators report being expected
by state regulators to do more to justify EE
expenses than is necessary for other costs, and
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Growing recognition of EE importance,
but what does that mean for utility oversight?

e Address lost contributions to fixed cost?

» Address overall corporate incentives
regarding sales?

» Address energy efficiency performance?

» Address overall corporate incentives
regarding investment?

» Address overall corporate incentives about
performance?
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Table 8-1. Example Summary Table for Long-Term Energy Efficiency Impacts

Energy Efficiency Strategy Summary
Cumulative Impacts of EE Strategies
Implemented 5tarting in 2006

EE Strategy Impacts

Cumulative EE Strateqy Impacts’ 4579 254 11,953 Be4| 22914 1,273
Forecast Total Resource Requirements 106,136 5307 114,339 5717 123176 6,150
(TRR)?

EE Strategies as Percent of TRR 4% 5% 10% 12% 19% 21%
EE Strategies as Percent of TRR Growth 5% 83% 83% 93% 99% 110%
(since 2006)

Impact of EE Strategies on Forecast Load Growth

Average Annual growth in TRR Gince 2006) 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
Net Resources for Load (MRLY 101,558 5052 102,386 5,053 100262 4 886
Average Annual Growth in NRL 0.6% 0.5% 0.3% 0.2% 0.1% 0.1%
Percentage Reduction in Growth Rate 62% 69% TT% 86% 95% 107 %

Notes: MW E the sismmer-peak capachy. (1) EE sirateqy s=avings InClude EE programs, EE standands, and buliding ©odes; are cumulative since 2006; and
ndude losses. (2 Total resounce reguirements Indude system kosses, but oo not indude demand reductions fnom ensrgy efficiency strategles or resenie
margire. (3 Ket resounces for iDad Incudes demand regucions Tioem 3l EE sirategies. Reserie margins am not imduded.
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About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that
focuses on the long-term economic and environmental sustainability of the power
and natural gas sectors. RAP has deep expertise in regulatory and market policies
that:

= Promote economic efficiency

» Protect the environment

» Ensure system reliability

= Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

Richard Sedano
rsedano@raponline.org
802 498 0710

Global The Regulatory Assistance Project 50 State Street, Suite 3 phone: 802-223-8199 www.raponline.org
uUsS Montpelier, Vermont 05602 fax: 802-223-8172

China
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Evaluating and Accepting an IRP

 Evaluating a resource planning process
should weigh each of these factors.

* The “Minimum Acceptable” performance
level should involve use of existing data for
all relevant resources.

* A “Beyond Target” performance level
would involve development of new data to
significantly expand the reach of existing
resource planning, proving up new resources
and new resource evaluation techniques.
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